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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode 
substrate having a high reliability (durability), an 
excellent etching property and further an excellent 
mass-productivity at a low cost and having a 
multilayered laminated film in which a silver based thin 
film is interposed between oxide thin films. 
SOLUTION: In an electrode substrate 1 provided with a 
substrate 10 on which a laminated film 5 comprising at 
least a lower oxide layer 2, a silver based thin film 3 and 
an upper oxide layer 4 are laminated successively, the 
lower oxide layer 2 comprises mixed oxide prepared by 
mixing cerium oxide as a main component and one or 
.more oxides selected. from^the w gcoup-,of^yttrjum* oxide; 
zirconium oxide, niobium oxide, hafnium oxide, tantalum - 
oxide and tungsten oxide. - .l. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The electrode substrate characterized by 
considering as the mixed oxide which mixed one or 
more kinds of oxides which used cerium oxide as 
the principal member and were chosen as this 
from from in the bottom oxide layer among an 
oxidization yttrium, a zirconium dioxide, niobium 
oxide, an oxidization hafnium, tantalum oxide, 
and tungstic oxide in the electrode substrate 
which arranged at least the cascade screen which 
carried out the laminating of a bottom oxide layer, 
a silver system thin film, and the top oxide layer 
one by one on the substrate. 

[Claim 2] The electrode substrate according to 
claim 1 characterized by making mixture to 
cerium oxide into niobium oxide at least. 
[Claim 3] The electrode substrate according to 
claim 1 or 2 characterized by considering as the 
mixed oxide of the shape of an amorphous 
substance or an amorphous substance which 
mixed niobium oxide for the bottom oxide layer at 
least to cerium oxide. 

[Claim 4] The electrode substrate according to 
claim 1, 2, or 3 characterized by the refractive 
index in 630nm of light wave length of a bottom 
oxide layer who becomes cerium oxide from the 
mixed oxide of the shape of an amorphous 
substance or an amorphous substance which 
mixed niobium oxide at least being 2.35 or more. 
[Claim 5] The electrode substrate according to 
claim 1, 2, 3, or 4 characterized by forming 
niobium oxide with the mixed oxide which mixed 
the top oxide layer at least to cerium oxide like the 
bottom oxide layer. 

[Claim 6] The electrode substrate according to 
claim 1, 2, 3, 4, or 5 characterized by forming a top 
oxide layer with the oxide of the shape of an 
amorphous substance or an amorphous substance. 
[Claim 7] The electrode substrate according to 
claim 1, 2, 3, 4, or 6 characterized by forming a top 
oxide layer with the oxide containing indium oxide. 
[Claim 8] The electrode substrate according to 
claim 1, 2, 3, 4, 6, or 7 characterized by forming 
with the oxide which contained cerium oxide for 
the top oxide layer in indium oxide. 
[Claim 9] The. electrode substrate according to 
claim 1, 2, 3, 6, 7, or 8 characterized by setting 
thickness of a top oxide layer to lOnm or less. 



[Claim 10] The electrode substrate according to 
claim 1, 2, 3, 6, 7, 8, or 9 characterized by setting 
thickness of a bottom oxide layer to 8nm or more. 
[Claim 11] The electrode substrate according to 
claim 1, 2, 3, 4, 5, or 6 characterized by setting to 
25*45nm thickness of the top oxide layer which 
becomes 8 25nm and indium oxide from the mixed 
oxide which mixed cerium oxide at least in the 
thickness of 25-40nm and a silver system thin film 
about the thickness of the bottom oxide layer 
which becomes cerium oxide from the oxide which 
mixed niobium oxide at least. 

[Claim 12] The electrode substrate according to 
claim 1, 2, 3, 4, 5, or 6 characterized by having 
made the bottom oxide layer and the top oxide 
layer into the oxide layer which mixed niobium 
oxide at least to cerium oxide, and setting [ the 
thickness of a bottom oxide layer ] thickness of 
8-25nm and a top oxide layer to 25 40nm for the 
thickness of 25-40nm and a silver system thin film. 
[Claim 13] the silver alloy which made either [ at 
least ] gold or copper contain a silver system thin 
film - carrying out - the content of gold or copper 
- 3at(s)% (atomic ratio) - the electrode substrate 
according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 
12 characterized by considering as the following. 
[Claim 14] The manufacture approach of the 
electrode substrate characterized by making a 
silver system thin film and a top oxide layer into a 
predetermined pattern configuration at least 
which is the manufacture approach of said claim 1 
to an electrode substrate according to claim 13, 
and removed the bottom oxide layer using the 
FOTORISO process after forming at least the 
cascade screen which carried out the laminating of 
a bottom oxide -layer; a silver system thin film"/ and 
the top oxide layer one by one on a substrate using 
the sputtering method. ^ -v-.i 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the electrode substrate which arranged on the 
substrate the cascade screen of the lamination 
which pinched the silver system thin film with the 
oxide applicable to the electrode substrate for 
displays used for a liquid crystal display or EL 
(electroluminescence), the transparent electrode 
for solar batteries or a reflector, the 
electromagnetic wave shielding film, or an 
antireflection film. 
[0002] 

[Description of the Prior Art] The electrode plate 
which arranged the transparence electric 
conduction film which penetrates the light used as 
the predetermined electrode configuration pattern 
on the glass substrate, the plastic plate, or the 
substrate in which the semiconductor device was 
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formed is widely used for the electrode for a 
display of various displays, such as a liquid crystal 
display, the I/O electrode which can input directly 
from the display screen of a display. 
[0003] As the electrode plate built into the display 
unit with which liquid crystal was used is shown 
in drawing 4 expressed typically, for example, the 
transparent electrode plate 21 It is prepared in 
the pixel part on a glass substrate 20 and this 
glass substrate 20. That transmitted light for 
every pixel 22 layers of for example, color filters 
colored R (red) color, G (green) color, and B (blue) 
color, respectively, The light-shielding film 27 
which is prepared in the part between the pixels 
on the above-mentioned glass substrate 20 (about 
pixel Mabe), and prevents the light transmission 
from this pixel Mabe grade, That principal part 
consists of a protective layer 25 prepared all over 
the 22 layers of the above-mentioned color filters, 
a transparent electrode 23 formed on this 
protective layer 25, and orientation film 24 formed 
on this transparent electrode 23. 
[0004] And the above-mentioned transparent 
electrode 23 is constituted by the transparence 
electric conduction coat etched into the 
predetermined pattern after membranes are 
formed with a SUPPATA ring. As this 
transparence electric conduction coat, the ITO 
thin film which added tin oxide in indium oxide is 
widely used paying attention to that high 
conductivity. The specific resistance of an ITO thin 
film is 2.4x10-4 ohm-cm extent about, and, in the 
case of the about 240nm thickness used for usual 
as a transparent electrode, the sheet resistivity is 
about lOohms / ** extent. 

[0005] -Moreover^ although-the tin oxide thin- film,- 
the thin film (Nesa membrane) constituted by tin 
oxide by adding antimony oxide, or the thin film - 
constituted by the zinc oxide by adding an 
aluminum oxide is known, since chemical 
resistance [ as opposed to / each of these is inferior 
to the above-mentioned ITO thin film in the 
conductivity, and / an acid, alkali, etc. ] or a water 
resisting property, moisture resistance, etc. are 
inadequate in addition to this as a material of a 
transparent electrode, generally it has not spread. 
[0006] The transparence electric conduction film 
of the three -tiered structure which the front rear 
face of a silver thin film is made to carry out the 
laminating of an ITO thin film or the indium oxide 
thin film (10 thin film) as heat ray reflective film, 
and is constituted in the 7thICVM held in Japan 
in 1982 on the other hand is proposed. The 
transparence electric conduction film of this 
three-tiered structure has sheet resistivity with 
low about 5ohms / ** extent, and the application to 
the above-mentioned transparent electrode is 
expected taking advantage of that high 



conductivity, and use is also actually being carried 
out. 

[0007] Subsequently, although it could say that 
the transparency mold liquid crystal display of a 
liquid crystal display which contains the light 
source (lamp) as a back light was common, since a 
transparency mold liquid crystal display had large 
power consumption with the lamp for back lights, 
when it was a cell drive, its time was short, and it 
had the problem that thin- shape izing and a 
miniaturization are difficult in order to have to 
incorporate the light source, a cell, etc. further, 
and harnessing the description as portable [ which 
a liquid crystal display should have essentially ] 
could be being finished. For this reason, 
development of the liquid crystal display of the 
reflective (that is, lamp for back lights is not built 
in) mold using outdoor daylight is active as a 
. liquid crystal display in recent years. 
[0008] As a reflective mold liquid crystal display 
41, as shown in the mimetic diagram of drawing 3 . 
what was made into the structure which carried 
out the laminating of the reflective film 31 and the 
32 layers of the color filters one by one at the 
liquid crystal [ of the tooth-back substrates 30 (the 
substrate located in an observer side among the 
substrates of the pair which pinches liquid crystal 
is called an observer side substrate, and the 
substrate of an observer and the opposite side is 
called a tooth-back substrate), such as glass, ] 39, 
and field side which counters is proposed. 
Moreover, as shown in the mimetic diagram of 
drawing 2 , the reflective mold liquid crystal 
display 51 which arranged the reflective film 50 in 
the outside of the tooth-back substrate 40 is also 
- proposed-^ :^.^-^;.^^^-v.v-^.— .-^ '-^.»^"v: 
: [0009] In addition, according to the predetermined 
pattern; two : or- more- formation of the pixel (it is 
only hereafter described as a pixel) of the light 
transmission nature by which color filters 32 and 
42 were colored R (red), G (green), B (blue), etc. is 
carried out. 

[0010] As conventionally shown in drawing 2 , 
when arranging the reflective film 50 out of a 
liquid crystal panel (substrate of the pair which 
pinched liquid crystal and was closed), that by 
which the reflective film formed the metal 
membrane on plastic film, the thing using a 
hologram, etc. are used. Moreover, as shown in 
drawing 3 , the reflective film 31 may be arranged 
in a panel and the thin film which consists of a 
metal directly on the tooth-back substrate 30 is 
formed in many cases at this time. The reflective 
film is becoming common [ arranging in a panel ] 
from viewpoints, such as current and parallax. 
Moreover, when making a front face rude, giving 
light- scattering nature or arranging in a panel, 
various devices, such as also giving the function as 
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an electrode for a liquid crystal drive to the 
reflective film, are made by the reflective film. 
[0011] As a metal which forms the reflective film, 
the aluminum which is a metal with the high 
reflection factor of the light of a visible region was 
used from before. Improvement in the display 
grace of a liquid crystal display is demanded, and 
the reflection factor of an aluminum thin film was 
stopping however, being able to say it as what 
should not necessarily be satisfied in recent years. 
Moreover, aluminum also had the problem that a 
reflection factor fell further, when liquid crystal 
and a glass substrate were touched. 
[0012] For this reason, using a silver thin film as 
reflective film is proposed. It can be said that 
silver is excellent in the reflection factor of light as 
compared with aluminum (for example, silver is 
excellent in the reflection factor of light about 10% 
as compared with aluminum). 
[0013] However, to silver, when the adhesion force 
was low and it formed on a substrate as a silver 
thin film to a substrate made from glass, plastics, 
etc., condensation and nebula (migration) might 
be produced with alkali metal, such as Na 
(sodium) which there is a problem of being easy to 
separate from a substrate, and was eluted from 
the substrate. Furthermore, under the effect of 
heat and oxygen, the silver thin film formed on the 
substrate with silver with high purity is 
condensed, and tends to become cloudy, therefore 
also has the problem that the reflection factor of 
light tends to fall, in addition a silver thin film 
exposes it, and it also has the fault of a silver 
sulfide and a silver oxide being formed in the front 
face of a silver thin film, and discoloring, with the 
direct* opett' - air and -the ■»"■ configuration - which 
touches. . : 

[0014]"this invention -persons have proposed 1 the : 
approach of forming the silver thin film used as 
the reflective film, after forming on a substrate 
the coat which consists of Si02 first (oxidation 
silicon) as a means to solve the problem mentioned 
above. Namely, Si02 formed on the substrate 
Diffusion of the alkali metal from a substrate to a 
silver thin film tends to be prevented by the film, 
and it is going to prevent migration generating of 
the silver by alkali metal. In addition, although 
there are some by which the coat of Si02 is 
beforehand carried out to the front face depending 
on the substrate marketed, even if it is the case 
where the substrate is used, in order to make 
perfect diffusion prevention of the alkali metal 
from a substrate to a silver thin film, it is Si02 to 
the substrate top before formation of a silver thin 
film. Membranous formation was able to be called 
need. 

[0015] However, Si02 Since the adhesion of the 
film and a silver system thin film is weak, it is 



Si02. When a silver system thin film was formed 
on the film, it was easy to produce film peeling of a 
silver system thin film. For this reason, this 
invention persons proposed alloying silver and 
using as the reflective film the cascade screen of 
the multilayer configuration which pinched the 
silver system thin film in the oxide thin film layer 
in order to raise the dependability (endurance) of 
the reflective film which consists of silver. Namely, 
Si02 formed on the substrate An oxide thin film 
layer is formed between the film and a silver 
system thin film, and it is this oxide thin film 
layer Si02 It considers as the adhesion layer for 
raising the adhesion of the film and a silver 
system thin film, and an oxide thin film layer is 
formed also on a silver system thin film, and let a 
top oxide thin film layer be the protective coat of a 
silver system thin film. In addition, in the 
following description, a bottom oxide layer shows 
the oxide thin film layer formed in advance of 
formation of a silver system thin film, and a top 
oxide layer says the oxide thin film layer formed 
on a silver system thin film after formation of a 
silver system thin film. 

[0016] Here, it is Si02 on a substrate. In case the 
film is formed, it is necessary to heat to a 
substrate. In addition, it is Si02 on a substrate at 
ordinary temperature. It is Si02 to form the film 
in that case, although it is possible. It is necessary 
to perform baking 300 degrees C or more to a 
substrate after membranous membrane formation. 
Anyway, Si02 to a substrate top Since heating is 
required for membranous membrane formation, it 
is Si02 to a substrate top. It was difficult to 
perform continuously membranous formation and 
formatioi^£- the -cascade ^sereeii~of ;ihe>multilayer*. 
configuration which pinched the silver system 
thin film with- the oxide thin film- with-one facility 
(equipment). That is, it is Si02 on a substrate. It 
is the same as forming the cascade screen of at 
least 4 lamination on a substrate, and it is Si02 to 
form the cascade screen of a multilayer 
configuration, after forming the film. In order to 
have to perform formation with the film and the 
cascade screen of a multilayer configuration in 2 
steps, the new problem that a facility (equipment) 
and a process became complicated and a 
production cost became high occurred. 
[0017] Moreover, the cascade screen of the 
multilayer configuration formed on the substrate 
by giving the role of the electrode for a liquid 
crystal drive to the reflective film etc. using the 
FOTORISO process may be etched into a 
predetermined electrode pattern configuration. 
However, since it was the multilayer configuration 
to which the cascade screen to etch carried out the 
laminating of the dissimilar metal at the time of 
etching to a predetermined pattern configuration, 
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the problem that it was difficult to be generated 
and to etch the contact corrosion by dissimilar 
metals touching into the configuration for which it 
asks had arisen. Moreover, by side etching of the 
cascade screen produced in the case of etching, the 
pattern gap became thinner than the pattern for 
which it asks, and breadth, consequently an 
electrode pattern had also produced the problem 
that the use effectiveness of the light of the 
reflective film which served as the electrode 
pattern fell. 

[0018] In addition, although the description 
mentioned above explained per problem of the 
electrode substrate formed on the substrate by 
using as the reflective film the cascade screen 
which pinched the silver system thin film with the 
oxide thin film, application to a transparent 
electrode is also possible for the cascade screen (it 
is only hereafter described as a cascade screen) 
which pinched the silver system thin film with the 
oxide thin film. That is, a cascade screen can be 
used as a transparent electrode by changing 
suitably the thickness of a silver system thin film 
and an oxide thin film, the presentation of an 
oxide thin film, and a material, and can be applied 
to the transparent electrode substrate used for a 
transparency mold liquid crystal display, a solar 
battery, or EL (electroluminescence), or the 
electromagnetic wave shielding film. Also in the 
electrode substrate formed on the substrate by 
using a cascade screen as a transparent electrode, 
the same problem (it is problems, such as difficulty, 
etching into the configuration to which a facility 
and a process become complicated and a 
production cost becomes high and for which it 

* -asks)ariseS' with: ihavj&g^entioTOd^b&ver^^^^ 
- [0019].: ./..- : - - 

- [Prdblem(s) • to be Solved by the Invention]- It has 
high dependability (endurance), and the place 
which this invention was made in view of the 
above trouble, and is made into the technical 
problem has good etching nature, and is to offer 
the electrode substrate which has the cascade 
screen of the multilayer configuration which 
pinched the silver system thin film with the oxide 
thin film which was excellent in low cost at 
mass-production nature. 
[0020] 

[Means for Solving the Problem] this invention 
persons inquire wholeheartedly that the 
above-mentioned technical problem should be 
solved, and result in this invention. 
[0021] Namely, invention concerning claim 1 is set 
to the electrode substrate which arranged at least 
the cascade screen which carried out the 
laminating of a bottom oxide layer, a silver system 
thin film, . and the top oxide layer one by one on the 
substrate. Cerium oxide is used as a principal 



member for a bottom oxide layer. To this Yttrium 
oxide, It considers as the electrode substrate 
characterized by considering as the mixed oxide 
which mixed a zirconium dioxide, niobium oxide, 
an oxidation hafnium, tantalum oxide, and one or 
more kinds of oxides chosen from from among 
tungstic oxide. 

[0022] In the bottom oxide layer of this 
configuration, it will have the alkali barrier 
effectiveness of preventing the diffusion to the 
silver system thin film of alkali metal, such as Na 
from the substrate adhesion with a silver system 
thin film is good, and a base material. [ substrate ] 
Moreover, since a bottom oxide layer is formed 
with the stable ingredient which is not etched 
with the etching reagent used for a FOTORISO 
process, a bottom oxide layer remains in the shape 
of film, where membranes are etched and formed 
also at the time of patterning of a top oxide layer 
and a silver system thin film. Si02 which this 
formed on the substrate in advance of formation of 
a cascade screen Even if it loses a layer, alkali 
metal, such as Na, can prevent being spread from 
a substrate to a silver system thin film. In 
addition, since the bottom oxide layer considered 
as the above-mentioned configuration does not 
have conductivity, even if it remains in the shape 
of film after patterning by etching, it does not 
bring an electric short circuit to an electrode 
pattern. 

[0023] Subsequently, when this invention persons 
inquired further, consequently cerium oxide was 
used as the principal member as a bottom oxide 
layer and niobium oxide was added at least, it 
found out that dependability improved. Moreover, 
. it/fiiM^^ • w--^.-- 

diffusion to the silver: system thin film of alkali 
itfetaly- such as ambrphdus- appearance (the shape " 
of an amorphous substance), then Na from a 
substrate, can be prevented more firmly, and 
silver grain boundary diffusion can be prevented 
for a bottom oxide layer, and this is proposed. That 
is, in invention concerning claim 2, it considers as 
the electrode substrate according to claim 1 or 2 
characterized by considering as the electrode 
substrate according to claim 1 characterized by 
making mixture to cerium oxide into niobium 
oxide at least, and using a bottom oxide layer as 
the mixed oxide of the shape of an amorphous 
substance or an amorphous substance which 
mixed niobium oxide at least to cerium oxide in 
claim 3. 

[0024] in addition, the ratio of the metal atom 
with which the addition of the niobium oxide to 
cerium oxide does not count an oxygen element -* 
conversion - it is - 3at% (atomic ratio) - the 
above - desirable - further - 5at(s)% (atomic 
ratio) -- considering as the above is more desirable. 
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However, crystallization generates and is not 
desirable if niobium oxide is added too much. For 
this reason, as for the addition of the niobium 
oxide to cerium oxide, it is desirable to set up 
suitably so that crystallization may not arise. 
[0025] As mentioned above, the cascade screen 
which carried out the laminating of a bottom oxide 
layer, a silver system thin film, and the top oxide 
layer one by one can give either light reflex nature 
or light transmission nature by changing suitably 
the thickness of a silver system thin film and an 
oxide thin film, the presentation of an oxide thin 
film, and a material. When making a cascade 
screen into light transmission nature and using 
for a transparent electrode, a cascade screen 
serves as high permeability, so that the optical 
constant (refractive index) of the oxide layer which 
it is more desirable to be high permeability and is 
used is high. When this invention persons inquire 
per this point and it uses the cascade screen 
concerning this invention as a transparent 
electrode, it finds out that it is desirable to make 
the refractive index of a bottom oxide layer high 
when obtaining high permeability, and this is 
proposed. That is, invention concerning claim 4 is 
taken as the electrode substrate according to 
claim 1, 2, or 3 characterized by the refractive 
index in 630nm of light wave length of a bottom 
oxide layer who becomes cerium oxide from the 
mixed oxide of the shape of an amorphous 
substance or an amorphous substance which 
mixed niobium oxide at least being 2.35 or more. 
[0026] Moreover, when using a cascade screen as 
an electrode pattern, it is necessary to etch a top 
oxide layer and a silver system thin film at least, 
and to process* a-p^redetermined-eleetrode^ pattern- — 
configuration. However, when using a cascade 
screen T as ~electrdmagn6 tic ? wave shielding^ film — 
(EMI), it may be unnecessary, and the top oxide 
layer may serve as etching-proof nature, and the 
surface -electrical- resistance value of a top oxide 
layer may be high [ pattern processing to a top 
oxide layer ]. That is, as a cascade screen, it is 
required rather than etching nature that 
endurance and permeability should be more high. 
Invention concerning claim 5 was made based on 
this demand, and is taken as the electrode 
substrate characterized by forming a top oxide 
layer with the mixed oxide which mixed niobium 
oxide at least to cerium oxide like the bottom oxide 
layer. Thereby, even if it is the case where the 
cascade screen concerning this invention is used 
as the electromagnetic wave shielding film (EMI), 
it can consider as the electromagnetic wave 
shielding film of high endurance and high 
permeability. 

[0027] As mentioned above, in order for the oxide 
thin film (top oxide thin film) formed on a silver 



system thin film to give a role of a protective coat 
of a silver system thin film and to raise the 
dependability (endurance) of an electrode 
substrate, it is desirable to control metaled grain 
boundary diffusion between a silver system thin , 
film and a top oxide thin film. Invention 
concerning claim 6 was made based on this, and is 
taken as the electrode substrate according to 
claim 1, 2, 3, 4, or 5 characterized by forming a top 
oxide layer with the oxide of the shape of an 
amorphous substance or an amorphous substance. 
[0028] Subsequently, in order to use a cascade 
screen as the electrode for a liquid crystal drive, it 
is desirable for the electric resistance of a top 
oxide thin film to be low. this invention persons 
also examined lowering the electric resistance of a 
top oxide thin film together with the improvement 
in dependability of the further electrode substrate. 
Consequently, when forming the top oxide thin 
film with the mixed oxide containing indium oxide 
and adding cerium oxide to this, it found out that 
endurance could be secured and it could consider 
as the thin film of low resistance. Moreover, in the 
thin film of this configuration, it finds out that 
this film is amorphous (amorphous) or that it is 
amorphous appearance (the shape of an 
amorphous substance), and this is proposed. 
[0029] Namely, it considers as the electrode 
substrate according to claim 1, 2, 3, 4, or 6 
characterized by forming a top oxide layer with 
the oxide containing indium oxide in claim 7. 
Moreover, in claim 8, it considers as the electrode 
substrate according to claim 1, 2, 3, 4, 6, or 7 
characterized by forming a top oxide layer with 
the oxide which contained cerium oxide in indium 

[0030] Subsequently, when using, as the reflective 
film-the Cascade- screen formed on a substrate,- it is 
desirable to make high the rate of a light reflex of 
a top oxide layer. When this invention persons also 
examined this point and the top oxide layer was 
formed by lOnm or less of thickness, they found 
out that a high reflection factor was obtained, 
having a function as a protective coat to a silver 
system thin film. That is, in claim 9, it considers 
as the electrode substrate according to claim 1, 2, 
3, 6, 7, or 8 characterized by setting thickness of a 
top oxide layer to lOnm or less. 
[0031] Subsequently, it found the desirable thing 
that the thickness of a bottom oxide layer sets to 
8nm or more for this invention persons 1 
preventing more firmly the diffusion to the silver 
system thin film of alkali metal, such as Na from a 
substrate. That is, in claim 10, it considers as the 
electrode substrate according to claim 1, 2, 3, 6, 7, 
8, or 9 characterized by setting thickness of a 
bottom oxide layer to 8nm or more a premise 
[ considering as the cascade screen which gave 
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light reflex nature ]. 

[0032] On the other hand, in order to use the 
cascade screen concerning this invention as the 
light transmission film and to consider as a 
transparent electrode With the oxide which mixed 
niobium oxide at least to cerium oxide, a bottom 
oxide layer Moreover, a top oxide layer is formed 
with the oxide which mixed cerium oxide at least 
to indium oxide. And setting [ the thickness of a 
bottom oxide layer ] thickness of 8nm ■ 25nm and 
a top oxide layer to 25nm - 45nm for the thickness 
of 25nm - 40nm and a silver system thin film layer 
finds out a suitable thing experientially, and this 
is proposed. It can consider as the cascade screen 
of the high permeability in considering as this 
configuration. That is, it is invention concerning 
claim 11. The graph of the spectral transmittance 
of an example of the cascade screen concerning 
invention of claim 11 is shown in drawing 5 (the 
curve A in drawing 5 ). The cascade screen 
concerning this invention used by drawing 5 is the 
bottom oxide layer (an oxygen element is made 
into no count) which added niobium oxide to 
cerium oxide, a cerium - niobium - atomic 
conversion - 15at(s)% -- the thickness of the added 
mixed oxide 32nm The thickness of a silver system 
thin film layer (gold 1.0at(s)% and copper 
0.5at(s)% included silver alloy) 12nm, The top 
oxide layer of the 4 yuan system which mixed 
cerium oxide, the tin oxide, and titanium oxide to 
indium oxide (by the atomic conversion made into 
no count, an oxygen element) Thickness of the 
mixed oxide which made tin 3at(s)% 8.5at(s)% and 
made titanium the remainder indium for the 
cerium 0.5at(s)% is set to 39nm. In addition, the 
-oxide- layer* of- the 4-yuan-sy stem mentioned above * 
in drawing 5 for the comparison (by the atomic 
-conversion made - into ' no - courit,- - -an^ oxygen ; 
element) For tin titanium 3at(s)% 8.5at(s)% 
0.5at(s)%, [ a cerium ] The mixed oxide made into 
the remainder indium is doubling and describing 
the graph of the spectral transmittance of the 
cascade screen (for the thickness of a mixed oxide, 
the thickness of 34nm and a silver system thin 
fil m is 12nm respectively) which pinched the 
silver system thin film layer (gold 1.0at(s)% and 
copper 0.5at(s)% included silver alloy) (the curve B 
in drawing 5 ). 

[0033] Subsequently, this invention persons also 
examined suitable thickness at the time of 
applying the cascade screen concerning this 
invention to the electromagnetic wave shielding 
film (EMI) which the need that pattern processing 
to a top oxide layer is unnecessary, and a top oxide 
layer is low resistance does not have, either. 
Consequently, forming a top oxide layer with the 
mixed oxide which mixed niobium oxide at least to 
cerium oxide like the bottom oxide layer, and 



setting [ the thickness of a bottom oxide layer ] 
thickness of 8nm - 25nm and a top oxide layer to 
25nm - 40nm for the thickness of 25nm - 40nm 
and a silver system thin film layer finds out a 
suitable thing experientially, and this is proposed. 
That is, it is invention concerning claim 12 and 
can consider as the suitable cascade screen for the 
electromagnetic wave shielding film (EMI) with 
low high permeability and internal resistance by 
considering as the cascade screen of this 
configuration. The graph of the spectral 
transmittance of an example of the cascade screen 
concerning invention of claim 12 is shown in 
drawing 6 (the curve C in drawing 6 ). In addition, 
the cascade screen concerning this invention used 
by drawing 6 The oxide which mixed niobium 
oxide to cerium oxide (an oxygen element is made 
into no count) a cerium niobium - atomic 
conversion - 15at(s)% - the thickness of the 
bottom oxide layer which consists of an added 
mixed oxide 32nm The thickness of a silver system 
thin film layer (gold 1.0at(s)% and copper 
0.5at(s)% included silver alloy) 12nm, Thickness of 
the top oxide layer which becomes cerium oxide 
from the oxide (making an oxygen element into no 
count a cerium niobium atomic conversion 
15at(s)% added oxide) which mixed niobium oxide 
is set to 30nm. In addition, the oxide layer of the 4 
yuan system mentioned above in drawing 6 for the 
comparison (by the atomic conversion made into 
no count, an oxygen element) For tin titanium 
3at(s)% 8.5at(s)% 0.5at(s)%, [ a cerium ] The 
mixed oxide made into the remainder indium is 
doubling and describing the graph of the spectral 
transmittance of the cascade screen (for the 

•» thicknessrof a -mixed ^ oxide,- the-thickness of*34nm. 
and a silver system thin film is 12nm respectively) 

- which- pinched the- silver -system - thin film layer 
(gold 1.0at(s)%, and copper 0.5at(s)% included 
silver alloy) (the curve D in drawing 6 ). 
[0034] Subsequently, in the cascade screen which 
pinches a silver system thin film layer by the 
oxide layer, in order to stabilize the silver which is 
easy to move (prevention of the migration of a 
silver system thin film sake), the alloy element 
exceeding 3at% (atomic ratio) is added to silver in 
many cases. However, in this invention, since the 
silver system thin film layer is pinched by the 
oxide layer mentioned above, also in manufacture 
processes, such as photolithography, it is 
stabilized and the substrate in which the cascade 
screen was formed can be poured. For this reason, 
the addition of the metal to silver is stopped to the 
minimum, and it becomes possible to make 
conductivity higher, namely, - the silver alloy 
which made either [ at least ] gold or copper 
contain a silver system thin film in claim 13 - 
carrying out - the content of gold or copper - 
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3at(s)% (atomic ratio) - it considers as the 
electrode substrate according to claim 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, or 12 characterized by 
considering as the following. 

[0035] Subsequently, in claim 14, it is the 
manufacture approach of an electrode substrate 
according to claim 13 from said claim 1. After 
forming at least the cascade screen which carried 
out the laminating of a bottom oxide layer, a silver 
system thin film, and the top oxide layer one by 
one on a substrate using the sputtering method, It 
considers as the manufacture approach of the 
electrode substrate characterized by making a 
silver system thin film and a top oxide layer into a 
predetermined pattern configuration at least 
which removed the bottom oxide layer using a 
FOTORISO process. 
[0036] 

[Embodiment of the Invention] Below, based on a 
drawing, it explains about an example of the 
gestalt of operation of this invention. 
(Example l) As shown in drawing 1 , the electrode 
substrate 1 concerning this example 1 forms the 
cascade screen 5 on the soda glass substrate 10 
with which the coat of Si02 (oxidation silicon) was 
carried out to the front face. By the sputtering 
method, after a cascade screen 5 carries out 
laminating membrane formation of the bottom 
oxide layer 2, the silver system thin film 3, and the 
top oxide layer 4 one by one, it is formed in the 
predetermined pattern configuration. In addition, 
it sets to this example 1 and is the thickness of 
50nm and the silver system thin film 3 about the 
thickness of the bottom oxide layer 2. Thickness of 
150nm and the top oxide layer 4 It could be 8.5nm. 
- [0037] at%-o£-the -metal-atom- : (atomic ^ratio)- which 
the bottom oxide layer . 2 uses cerium oxide as a 
principal member, krid does not include aii 4 oxy gen 
atom in a number here at this - niobium oxide - 
15at(s)% - it is what was added and formed. 
Moreover, the top oxide layer 4 considered as the 
mixed oxide which consists of indium oxide and 
cerium oxide, and making indium oxide, the 
presentation made cerium oxide 33.3at(s)% 
(atomic ratio) 66.7at(s)% (atomic ratio) only by 
at% of the metal atom (atomic ratio) which does 
not include an oxygen atom in a number. 
Subsequently, the silver system thin film 3 is what 
was formed with the silver alloy which added gold 
and copper to silver, and the presentation of a 
silver alloy is silver 98.5at% (atomic ratio) and 
gold. 1.0a t% (atomic ratio), copper It could be 
0.5at% (atomic ratio). 

[0038] Subsequently, the electrode substrate 1 
concerning this example 1 was manufactured in 
the following manufacture processes. That is, after 
performing cleaning, washing, and desiccation 
processing to a glass substrate 10, the glass 



substrate 10 was thrown in in the sputtering 
system, and evacuation of the inside of equipment 
was carried out. 

[0039] It is Ar (argon) gas and 02 in the phase in 
which the degree of vacuum in a sputtering 
system became 5x10 to 4 Pa. Gas (oxygen) was 
introduced and the gas pressure in a sputtering 
system was adjusted to 0.35Pa. At this time, 02 in 
introductory gas (oxygen) was adjusted so that it 
might consider as 10% (installation [ as opposed to 
/ For example, / introductory Ar gas 100SCCM ] 
02 gas 10SCCM(s) comparatively) at 02% in 
introductory gas. Subsequently, the electrical 
potential difference was impressed to the mixed 
oxide (cerium oxide and niobium oxide) target 
considered as the above-mentioned presentation 
after introducing the above-mentioned gas, and 
the bottom metallic-oxide thin film 2 was formed 
in the substrate 10 in RF (RF) sputtering. 
[0040] Discharge and installation of gas were 
suspended in the phiase which formation of the 
bottom metallic oxide thin film 2 ended, and the 
inside of a sputtering system was exhausted to the 
5x10 to 4 Pa degree of vacuum. Subsequently, Ar 
gas is introduced in a sputtering system and it is 
gas pressure. It adjusted so that it might be set to 
0.4Pa, and the electrical potential difference was 
impressed to the silver alloy (silver, gold, copper) 
target considered as the above-mentioned 
presentation, and the silver system thin film 3 
was formed in DC (direct current) sputtering. 
[0041] Discharge and installation of gas were 
suspended in the phase which formation , of the 
silver system thin film 3 ended, and the inside of a 
sputtering system was exhausted to the 5x10 to 4 

- Pa degree~:.bf<vaGuum 
and 02 Gas (oxygenX was introduced and the gas 

-pressure ifrtt-feputte'rmg -system- was adjusted -to 
0.35Pa. At this time, it adjusted so that 02 
capacity (oxygen) in introductory gas might be 
made into 0.75% (installation [ as opppsed to / For 
example, / introductory Ar gas 100SCCM ] 02 gas 
0.75SCCM(s) comparatively). Subsequently, the 
electrical potential difference was impressed to 
the mixed oxide (indium oxide and cerium oxide) 
target considered as the above-mentioned 
presentation after introducing the 
above-mentioned gas, the top metallic oxide thin 
film 4 was formed in DC (direct current) 
sputtering, and it considered as the cascade screen 
of 3 lamination. 

[0042] In addition, heating to a substrate 10 was 
not performed during the membrane formation 
processing mentioned above, but membrane 
formation was performed continuously, with the 
vacuum maintained. 

[0043] The cascade screen mentioned above was 
formed as reflective film, and the rate of a light 



JP200O147540A 



reflex was 88% or more and a high reflection 
factor on the wavelength (400 to 700 nm) of a 
visible region, and sheet resistivity values were 
0.28ohms / **, and low resistance. 
[0044] Subsequently, the foUowing FOTORISO 
processes were performed to the cascade screen 
obtained in the manufacture process mentioned 
above, and it considered as the cascade screen 5 
which has a predetermined pattern configuration. 
First, after applying an optical photopolymer 
(positive resist) in 1 micrometer of thickness with 
a spinner on the cascade screen obtained in the 
manufacture process mentioned above, oven 
performed 90 degrees C and desiccation for 20 
minutes. 

[0045] Subsequently, after the aligner performed 
pattern exposure to the optical photopolymer 
using the photo mask for exposure which has a 
predetermined pattern, negatives were developed 
with the alkali developer (10 % of the weight of 
potassium hydroxides). Dissolution removal of the 
optical photopolymer part by which pattern 
exposure was carried out was carried out by this, 
and the optical photopolymer pattern was formed 
in the predetermined cascade screen part. Oven 
performed 90 degrees C and desiccation for 20 
minutes again after development. 
[0046] Subsequently, it etched using the etching 
reagent which mixed the sulfuric acid, the nitric 
acid, arid the acetic acid for etching of a cascade 
screen by being immersed for about 30 seconds 
into the etching reagent of 40 degrees C of solution 
temperature (that is, dissolution removal of the 
cascade screen part exposed from the optical 
photopolymer pattern was carried out by etching). 
•-In* additionf-at *theMame -of >etehingp the -bottom 
oxide layer 2 -was not'etched^but remained" in the 
shape- of- fihh in the condition- a/t the - time of - 
membrane formation. 

[0047] After etching, after carrying out an optical 
exposure, frilling of the optical photopolymer 
pattern was carried out to the whole substrate 
using alkali frilling liquid (l % of the weight of 
potassium hydroxides). To subsequently, a 
substrate 180 degrees C and desiccation of 1 hour 
were performed, and the cascade screen 5 
(reflector) used as the predetermined 
configuration pattern was obtained. 
[0048] Side etching in the case of etching is 
suppressed small, and the gap (adjoining 
inter-electrode distance) of the electrode pattern 
formed by etching was able to do narrowly the 
cascade screen 5 obtained by this example 1 with 
about 6 micrometers. That is, width of face of the 
part small [ side ] and made and an electrode 
pattern could be made large, and it became 
possible to reflect light effectively. Moreover, 
although the electrode substrate 1 obtained by 



this example 1 was covered over the wiring 
inspection machine and the electric short circuit 
between electrode patterns (short) was inspected, 
the short-circuit between the electrode patterns by 
the bottom oxide layer 2 which remained without 
being etched was not accepted. 
[0049] (Example 2) The electrode substrate 1 
concerning this example 2 forms the cascade 
screen 5 like the above-mentioned example 1 on 
the soda glass substrate 10 with which the coat of 
Si02 (oxidation silicon) was carried out to the 
front face. By the sputtering method, after a 
cascade screen 5 carries out laminating membrane 
formation of the bottom oxide layer 2, the silver 
system thin film 3, and the top oxide layer 4 one 
by one, it is formed in a predetermined pattern 
configuration. In addition, it sets to this example 2 
and is the thickness of 50nm and the silver system 
thin film 3 about the thickness of the bottom oxide 
layer 2. Thickness of 150nm and the top oxide 
layer 4 It could be 3.5nm. 

[0050] at% of the metal atom (atomic ratio) which 
the bottom oxide layer 2 uses cerium oxide as a 
principal member, and does not include an oxygen 
atom in a number at this niobium oxide - 
15at(s)% - it is what was added and formed. 
Moreover, the top oxide layer 4 considered as the 
mixed oxide which consists of indium oxide and 
cerium oxide, and making indium oxide, the 
presentation made cerium oxide 33.3at(s)% 
(atomic ratio) 66.7at(s)% (atomic ratio) only by 
at% of the metal atom (atomic ratio) which does 
not include an oxygen atom in a number. 
Subsequently, the silver system thin film 3 is what 
was formed with the silver alloy which added gold 
-and^copper- to^ 

silver,. alloy is silver ,98. 5at% (atomic ratio) and 
gold. -l:0at% (atomie- ratio),- copper-It- could be 
0.5at% (atomic ratio). 

[0051] Subsequently, the electrode substrate 1 
concerning this example 2 was manufactured in 
the following manufacture processes. That is, first, 
after performing cleaning, washing, and 
desiccation processing to a glass substrate 10, the 
glass substrate 10 was thrown in in the sputtering 
system. The inside of the sputtering system used 
by this example 2 is divided into three rooms 
which continued horizontally. Each part store is 
arranged with predetermined spacing, and is also 
performing shielding and the device of exhaust air 
so that processing in the room where the 
contamination under membrane formation 
mentioned later adjoined may not be affected. 
Moreover, evacuation of the inside of a sputtering 
system after throwing in a glass substrate 10 is 
carried out, it introduces Ar gas in the phase in 
which the degree of vacuum became 5x10 to 4 Pa, 
and the inside of a sputtering system It adjusted 
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so that it might be set to 0.4Pa. 

[0052] Level conveyance of the glass substrate 10 

thrown in in the sputtering system is carried out 

. on the tray 48 for conveyance, and it moves at a 
fixed rate in each part store in a sputtering system. 
The bottom metal oxide layer 2, the silver system 
thin film 3, and the top metal oxide layer 4 are 
formed one by one in each part store in that case. 
[0053] When a substrate 10 passed through the 
part I indoor in a sputtering system, the electrical 
potential difference was impressed to the mixed 
oxide (cerium oxide and niobium oxide) target of 
the above-mentioned presentation installed in a 
part I indoor, and the bottom oxide layer 2 was 
formed in RF (RF) sputtering. When a substrate 
10 passed through a part II indoor similarly, the 
electrical potential difference was impressed to 
the silver alloy (silver, gold, and copper) target 
considered as the above-mentioned presentation, 
and the silver system thin film 3 was formed in 
DC (direct current) sputtering. Subsequently, 
when a substrate 10 passed through a part III 
indoor, the electrical potential difference was 
impressed to the mixed oxide (indium oxide and 
cerium oxide) target considered as the 
above-mentioned presentation, and the top oxide 
layer 4 was formed in DC (direct current) 
sputtering. In addition, in case an oxide layer is 
formed, it adds to Ar gas a part I indoor and a part 
III indoor, and is 02. Gas is introduced. Part I 
indoor 027% (as opposed to introductory Ar gas 
100SCCM) Rate of gas Installation 02 Gas 
7SCCM carries out comparatively and it is part III 
indoor 02. Rate of gas It considered as 0.75 % 
(installation 02 to introductory Ar gas 100SCCM 

>^gas* 0.75S©CM(s>> u -eom 
" membrane . formation to , a substrate 1 0 and a 
substrate' 10 -stiS * to^-the- substrate 10 -after 
supposing no heating and performing laminating 
membrane formation mentioned above. 180 
degrees C and BEKU of 1 hour were performed. 
[0054] The cascade screen of 3 lamination 
obtained by this example 2 was formed as 
reflective film, and the rate of a light reflex was 
90% or more and a high reflection factor on the 
wavelength (400 to 700 nm) of a visible region, 
and sheet resistivity values were 0.27ohms / **, 
and low resistance. 

[0055] (Example 3) As shown in drawing 7 , the 
electrode substrate 71 concerning this example 3 
has the cascade screen 75 formed at the 
predetermined configuration pattern by the 
sputtering method on the soda glass substrate 80 
with which the coat of Si02 (oxidation silicon) was 
carried out to the front face, after carrying out 
laminating membrane formation of the bottom 
oxide layer 72, the silver system thin film 73, and 
the top oxide layer 74 one by one. In addition, in 



this example 3, thickness of 12nm and the top 
oxide layer 74 was set [ the thickness of the 
bottom oxide layer 72 ] to 39nm for the thickness 
of 32nm and the silver system thin film 73. 
[0056] at% of the metal atom (atomic ratio) which 
the bottom oxide layer 72 uses cerium oxide as a 
principal member, and does not include an oxygen 
atom in a number at this " niobium oxide -- 
15at(s)% - it is what was added and formed. 
Moreover, the top oxide layer 74 considered as the 
mixed oxide which consists of indium oxide and 
cerium oxide, and making indium oxide, the 
presentation made cerium oxide 33.3at(s)% 
(atomic ratio) 66.7at(s)% (atomic ratio) only by 
at% of the metal atom (atomic ratio) which does 
not include an oxygen atom in a number. 
Subsequently, the silver system thin film 73 is 
what was formed with the silver alloy which 
added gold and copper to silver, and the 
presentation of a silver alloy is silver 98.5at% 
(atomic ratio) and gold. 1.0at% (atomic ratio), 
copper It could be 0.5at% (atomic ratio). 
[0057] Subsequently, the electrode substrate 71 
concerning this example 3 was manufactured in 
the following manufacture processes. That is, first, 
after performing cleaning, washing, and 
desiccation processing to a glass substrate 80, the 
glass substrate 80 was thrown in in the sputtering 
system. The inside of the sputtering system used 
by this example 3 is divided into three rooms 
which continued horizontally. Each part store is 
arranged with predetermined spacing, and is also 
performing shielding and the device of exhaust air 
so that processing in the room where the 
contamination under membrane formation 
^mentioned-ilater^adjoinedfe .may -not^be ^-affectedw 
Moreover, evacuation of the inside of a sputtering- 
system after : throwing -in a- glass substrate- 80~is 
carried out, it introduces Ar gas in the phase in 
which the degree of vacuum became 5x10 to 4 Pa, 
and the inside of a sputtering system It adjusted 
so that it might be set to 0.4Pa. 
[0058] Level conveyance of the glass substrate 80 
thrown in in the sputtering system is carried out 
on the tray for conveyance, and it moves at a fixed 
rate in each part store in a sputtering system. The 
bottom metal oxide layer 72, the silver system 
thin film 73, and the top metal oxide layer 74 are 
formed one by one in each part store in that case. 
[0059] When a substrate 80 passed through the 
part I indoor in a sputtering system, the electrical 
potential difference was impressed to the mixed 
oxide (cerium oxide and niobium oxide) target of 
the above-mentioned presentation installed in a 
part I indoor, and the bottom oxide layer 72 was 
formed in RF (RF) sputtering. When a substrate 
80 passed through a part II indoor similarly, the 
electrical potential difference was impressed to 
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the silver alloy (silver, gold, and copper) target 
considered as the above-mentioned presentation, 
and the silver system thin film 73 was formed in 
DC (direct current) sputtering. Subsequently, 
when a substrate 80 passed through a part III 
indoor, the electrical potential difference was 
impressed to the mixed oxide (indium oxide and 
cerium oxide) target considered as the 
above-mentioned presentation, and the top oxide 
layer 74 was formed in DC (direct current) 
sputtering. In addition, in case an oxide layer is 
formed, it adds to Ar gas a part I indoor and a part 
III indoor, and is 02. Gas is introduced. The part I 
indoor percentage of 02 gas is 10% (as opposed to 
introductory Ar gas 100SCCM). Installation 02 
10SCCM(s) carry out gas comparatively and it is 
part III indoor 02. Rate of gas It considered as 
0.75 % (installation 02 to introductory Ar gas 
100SCCM gas 0.75SCCM(s) comparatively). In 
addition, to a substrate 80, it did not heat during 
the membrane formation to a substrate 80. 
[0060] Subsequently, the following FOTORISO 
processes were performed to the cascade screen 
obtained in the manufacture process mentioned 
above, and it considered as the cascade screen 75 
which has a predetermined pattern configuration. 
First, after applying an optical photopolymer 
(positive resist) in 1 micrometer of thickness with 
a spinner on the cascade screen obtained in the 
manufacture process mentioned above, oven 
performed 90 degrees C and desiccation for 20 
minutes. 

[0061] Subsequently, after the aligner performed 
pattern exposure to the optical photopolymer 
using the photo mask for exposure which has a 
- predeterimned'^ v 
; with the alkali developer (0.75 % of the weight of 
potassiuin hydroxides): Dissolution removal ~6f the 
optical photopolymer- part by which pattern 
exposure was carried out was carried out by this, 
and the optical photopolymer pattern was formed 
in the predetermined cascade screen part. Oven 
performed 90 degrees C and desiccation for 30 
minutes again after development. 
[0062] Subsequently, it etched using the acid 
etching reagent which mixed water with a sulfuric 
acid, a nitric acid, and phosphoric acid for etching 
of a cascade screen by being immersed for about 
30 seconds into the etching reagent of 40 degrees 
C of solution temperature (that is, dissolution 
removal of the cascade screen part exposed from 
the optical photopolymer pattern was carried out 
by etching). In addition, at the time of etching, the 
bottom oxide layer 72 was not etched but 
remained in the shape of film in the condition at 
the time of membrane formation. 
[0063] After etching, after carrying out an optical 
exposure, frilling of the optical photopolymer 



pattern was carried out to the whole substrate 
using alkali frilling liquid (l % of the weight of 
potassium hydroxides). To subsequently, a 
substrate 180 degrees C and desiccation of 1 hour 
were performed, and the cascade screen 75 used as 
the predetermined configuration pattern was 
obtained. 

[0064] It forms as a transparent electrode, side 
etching in the case of etching is suppressed small, 
and the gap (adjoining inter-electrode distance) of 
an electrode pattern was able to do narrowly the 
cascade screen 75 obtained by this example 3 with 
about 8 micrometers. Moreover, although the 
electrode substrate 71 obtained by this example 3 
was covered over the wiring inspection machine 
and the electric short circuit between electrode 
patterns (short) was inspected, the short-circuit 
between the electrode patterns by the bottom 
oxide layer 72 which remained without being 
etched was not accepted. 

[0065] The light transmittance of the cascade 
screen 75 of 3 lamination obtained by this example 
3 was 80% or more and high permeability on the 
wavelength (400 to 700 nm) of a visible region, 
and sheet resistivity values were 2.6ohms / **, and 
low resistance. 

[0066] As mentioned above, although explained 
per example of the operation gestalt of this 
invention, it cannot be overemphasized that the 
operation gestalt of this invention is not limited to 
the explanation and the drawing which were 
mentioned above, and various deformation may be 
performed based on the meaning of this invention. 
[0067] 

[Effect of the Invention] As described in the term 
-mentioned^ above* *(^^^ 
silver system .thin film on -substrates, such as a 
glass- plater to- consider "as- an electrode substrate 
conventionally and to prevent the migration of the 
silver by diffusion of the alkali metal from a 
substrate, it is Si02 on a substrate beforehand. 
After forming a layer, the silver system thin film 
was formed. However, it is Si02 in that case. Since 
the adhesion of a layer and a silver system thin 
film is bad, it is Si02. Formation of the adhesion 
layer which consists of an oxide thin film was 
needed between the layer and the silver system 
thin film. Therefore, in the conventional electrode 
substrate, the manufacture process became 
complicated and the manufacturing cost was high. 
Moreover, after forming on a substrate the cascade 
screen which pinched the silver system thin film 
with the oxide thin film, when the FOTORISO 
process performed pattern NINGU that a cascade 
screen should be used as a predetermined pattern, 
the problem that it was difficult to be generated 
and to etch the contact corrosion by contact of 
dissimilar metals into the configuration for which 
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it asks had arisen. 

[0068] However, the electrode substrate of this 
invention forms the bottom oxide layer which 
forms a cascade screen with the mixed oxide which 
uses cerium oxide as a principal member. For this 
reason, a bottom oxide layer will have the alkali 
barrier effectiveness of preventing the diffusion to 
the silver system thin film of alkali metal, such as 
Na from a substrate, and is Si02 to a substrate 
top. Formation of a layer is made unnecessary. 
That is, according to this invention, it is Si02 to a 
substrate top. The part and the simple electrode 
substrate of lamination which made formation of a 
layer unnecessary can be offered. That is, 
according to this invention, offer of an electrode 
substrate with a low manufacturing cost is 
attained. Moreover, when making into a pattern 
configuration predetermined in a FOTORISO 
process the cascade screen formed on the 
substrate, even if a top oxide layer and a silver 
system thin film are etched, a bottom oxide layer 
is stable and is not etched. Moreover, since the 
bottom oxide layer has good adhesion with a silver 
system thin film, it can obtain the accurate 
electrode pattern by which side etching produced 
in the case of etching was prevented. That is, 
according to this invention, it becomes possible to 
offer a good electrode substrate also in the field of 
quality. 
[0069] 

[Brief Description of the Drawings] 
[Drawing ll The cross- section explanatory view 
showing the important section of one example of 
the electrode substrate of this invention. 

showing an, example of a reflective mold liquid 
-feryst^'displayy'- , ''- v ^ ~ -*~ ~* - — 

[Drawing 31 The cross-section explanatory view 
showing other examples of a reflective mold liquid 
crystal display. 

[Drawing 41 The cross-section explanatory view 
showing an example of the transparent electrode 
substrate used for a liquid crystal display. 
[Drawing 51 The graphical representation showing 
an example of the spectral transmittance of the 
cascade screen in connection with the electrode 
substrate of this invention. 

[Drawing 6l The graphical representation showing 
other examples of the spectral transmittance of 
the cascade screen in connection with the 
electrode substrate of this invention. 
[Drawing 7l The cross-section explanatory view 
showing the important section of other examples 
of the electrode substrate of this invention. 
[Description of Notations] 

1 71 Electrode substrate 

2 72 Bottom oxide layer 



3 73 Silver system thin film 

4 74 Top oxide layer 

5 75 Cascade screen 

9 Electrode Substrate 

10, 20, 26, 80 Substrate 

21 Transparent Electrode Plate 

22, 32, 42 Color filter 

23 Transparent Electrode 

24 Orientation Film 

25 Protective Layer 

27 Light- shielding Film 

30 40 Substrate - 

31 50 Reflective film 

33 43 Overcoat layer 

34 36 Transparent electrode 

35 TFT (Thin Film Transistor) 

38 AG (Acid Resisting) Film 

39 49 Liquid crystal 

41 51 Liquid crystal display 

44 46 Transparent electrode 

45 48 Polarization film 
47 Glue Line 
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[ti**i] £K±K:4»fc< &t>, Twmtmm. $m 

[f#**2] tftty ^A-^jg-S-^fc^^ irt^Mt: 10 
[f»**3] TffliJSMM^gSr, ^ffciry ? A t 

t -r z> r i t irz> «** 1 * fcKt 2 tie 
[«**4 ] iMtt y ? Mz.&t£< t hm\L-*-7*M 
ymmtmm^^ 6 3 0 n mtcjott zmmmtf 2 . 

itf** 5 ] ±.mmmm zTrnmimm t mm^mt 

. [»** 6 1 jiw^k^s^^feKt l < 
mtmcxr^Ltcz t *w&tir %m*mi. 2. 

MitvoKxmi&LtL^ t &<%mti-?>m*mi , 2, 30 

•3 .■ 4!£fc : fS 6 £JEft<Z>ttffi£K. 

**1, 2, 3. 4, 6 4fc(±7(c:|Ett^a®S«o 
[f«**9 ] ±flJIMt:»Ji©8!lff Sr 1 0 nmHTi Lfc 
riS:1*»i:-f5ai**l» 2. 3, 6, 7*fcf±8(C 

[W**l 0] T«tti<Olf^8nmWli Lfc 
ri:*1**i:i-58«**l. 2, 3, 6, 7, 8$.tcli. . 

[91**1 1 1 BWk-t y r>Aic>/«e< £ t>SMfc=;d-7*$r 

m&isitMktofrb%zTWBMUkm<omm>6:2 5-4 

Onnu «^}KHDI©itffSr8~2 5 nm, *5«fctf, 1Mb 
ikm>t±>t£Z±.WmkV0f§<Omm*2 5~45nmtL 

tcztzmmt-tzmxmi , 2. 3, 4, s-aittte 
2] TMmttom&xvtwmmmirmk 

-try i7At;i'>&< i tiMb=^*S'&b*:^kttJii: 

U T(MiMt»»©ffllflEar2 5~4 0 nm, £85fi so 



2 

WBknVm. £ 8 ~ 2 5 n m, *$ <fc iflllM b*Wi ©Kf 
5r2 5~4 0 nmt Lfc^ £ £ -f-3ff ** 1 , 

2. 3, 4, 5*fctt6fcE«iomffi*S. 

[»** 1 3 1 wmmm*. tm<D&k< 1 1 

&-e-fcffi£-&£ L, ^tKt±«OttM 
3 a t% (I^<-feyh) £JlTi:b*:Ci:Sr4«M»i:i- 
53***1/2, 3, 4, 5, 6, 7, 8, 9, 10, 
1 lSfcttl 2'lCtE*t<0*«£«. 
[ft** 1 4 ] ffilBSft ** 1 1 3 fclE«©« 

idftiMftM Ltz.mmm&B&&. y* v v y ? 
b &mm b -r z> mm&fovmmjsmo 

[000 1] 

< fiE L (^u? he/Pa j/ir^-^) ■ ^Jcfflv^tvS 

m^mmmmm&m, ±mmmmmmm® t> u < tisw 

[0 0 0 2] 

[o o o 3 f-«*«/--iBe*asffl^ w k 

(C s j@^mffiffi21«, *'7^SS20i, ^(DtfyxWR 
ffR (*) fe; G (ft) fe v B («) fetc^tt^tv#fe 

xtisssiowoswa (pf«wawfc) fcRttfetu, 

H*IW«B4t* ) 'e>03tj8iiSrB15Jh-*-5ai3t«l27i:, ±12* 
©«SUi25±icj5fcJBt*ixfcjiwm«23i\ rroiilS 

23±{C^$nfe@a^24tT- : e03ES§l5^*^^tuT- 
[0004] ^ Lt, ±IESBjm<123(4, 7. j//^^ y V 

1^5. I TO*BIOJtffifittt43j:-t2. 4X10-4Q- 
c mgSt'J) 9 , LTiiS-tCflJffl 2 4 

0 n m@f£©JSIJ¥<D*§-g\ ^-©ffiffffitittefcj;^ 1 Ofi 
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[ooo5] afc, mmmM<omut L-cii:©«; 

[0006] 1 9 8 2^B#-CM«3*bfcJGE7IH 

I TO*fl!X«*B*4^>'$?*.fc?WJ| ( I Oj£l£) £«g 

X±M&mwWM^v>fcm&M%f£ti. H^icffiffl 
[0 0 0 7] 'A^^X\ m&&*&&&. *y9?<<Yk 

.[0 0 0,8'.]..^S^S«^SS41^iW5£,.-Mx:HEI21.3 . 

^ft-ci^s. sfc, ia 2 ©«^;iaic^-f-«t ? 

td. If ffiS«40«^fiiJ{cS#t^50?rgaS: LfcRltSfSft 

[0 0 0 9] fc*S, — 32, 42tt, gSJ^fjf 

R (#) , G (ft) . B (#) !$\C%&&tlttftmm& 

[0010] ft*, EH 2 fcSrf- J: 5 t (IK A 

5 0 0 3iOTt«t 5K, /*-*;H*Jl::S3tBl3l£:Ba 

r©££KI4, HffiS«30±(cE 



(3) 

[0011] g*HgS£7EJ/£-t-3&JSi Lt> f£*J: •> , 

[0 0 12] r©fc*, S*r«iUT*flM)ISrfflv^5i 

1 0%@Sffitt5) . 

[0013] Ld>URKltt, *?^^^ff^»t 
20 fct), St^^fe^mufcNa (-*-M£A) 

mdzxi,*, mwm^m^mitm^mitm^m^tix 

"f 5 h ^ 5 ^ . t> W L T V > fc t> © t? 5 o 
[0 0 14] *^BJ*b(4, ±J6Ufcffil«Sr«ft-t-5* 

30 WR*»Jftl>fc«; Sltili: 

Srft^ btv-^f bfc S T 02 :: 

it bJ; 5 t L.fct©-Cfc5„ 44b\ miR^*xT^SS« 
{cioTfi^feS i0 2 ^*It3-h$Htt^t© 

5fc», mmm<Dtej$M(omtii.±^<o s i o 2 «©»^ 

40 [0 0 15] W>U Si0 2 It«S»li®Mtt 
dsp^fcfe, S i 0 2 «±fc<B3R?Wfi[Sr»«Lfc»^-, 

0 2 Ki:«*»Bti:©raKSMI:«9*«SJlSr»fi]tl,, ^© 
^k#J»^S:S i 0 2 ^tM^^JKiO^^tt^rffili 



1# gfl 2000-1 47540 (P2000-1 47540A) 



5 

flWftilt Lfe>bOtfc5„ 4*>\ SJLT<Dmmz.*3 

[0 0 16] r r.T% Sg-kfcS i 02-J»5rJ*Ki"*R 

±fcS i0 2 «Srj«Ki-S-i:tt^riB«ii?, 

tt, S i 0 2 KO^ltlCi»C3 0 0°CW±ro-<-dr 

s i 0 2 JBtwjftBlttiJPJRiSiJBJtefc*, 1S±^©S 
i0 2 il©7FM£, ***R*IMfc**«fcTi*KfLfc 

£mffi&(ommm<Djtmt*-o<Dmffi mm.) ^xm 

S i 0 2 «4:l«BlUfcftfc***l«oa*«Sr»l«-*-5 

ffM-r^ :t il^lC-efct), *7t, S i 0 2 J8£#Jlflt 
fiE©«JiJSi£ ©JBjfc* 2 |Ilfc#ttTfTfc>4«:mtf4 £>4 
v^fc*. Btffi (SB) *i±t5xa*s*«IK:/j:9, = 
^ h#i*<4$£v*53Rfc4ia)Has«£Lfc. 
[0 0 17] Sit, S*t«l-JKftlHHiffl«««>^«:«f 

mJ9Ltcg>mffif$xh?>tL£>, mn&mffl±&&&ivx 

* fc * :• SF- y ©BR &.&5 «M«S«ksfc*** 5f Sf if. c 

[0 0 18] 4*5* ±j£LfcfBifi-Ctt, «3*»l8l£:®Mk 

14, 5S91flg^©jIfflt> "TfgT-fo^o i"4^*)> ill 

3iB3ft&«*%&11. t>L<f4EL 
&3W4^&V-/vKJSI^Kt>MfflT*#3o 9ffi 
±xELfci:lK)«©P D l !JS (1M»:fcJ:tflg#«*lfc:4 

[0019] 



(4) 

[0 0 2 0] 

[0 0 2 1 ] -r**J*>» W*^ 1 fc«fc>3»0lttU StK 

[0 0 2 2] a»a»*#j£©T«SMfctt0fc*JV*-CF±, « 

zo (ONa^©r/v* y^M©ffi^^K— ©ttt5:Sr^lJ:"t"5 
7/v* U ^ y 7M^f t5 r i i ^5, *fc, TffiJ®? 

i. V y. f- V 9 $ ft4 \ \ ft ^ b VlPcXJ&fc $ ft 
5 fc » . Tffi'JSE'ft;^® tt±«SWb«>Ji*J i t/iS»#JK© 

StR±(C^UTV^S i 0 2 S$rM< UTt>, Nal 
. .jhT*&Si. 4*3.,- ..J:E«j«fe.UfeqE;flllMfe»»»4**tt-. 

[0 0 2 3] ^V^-C, *»M«-bf4SbK:ttWSrtTofc 
t©t?fot), ^©^*, T«iWk«»*i: u-ciwk-fey 9 
ASrX^t L, '>4< t t>«^=^srasaiirixtffs« 

Ktt) ti-ftti. lS^6©Naf©7/i'* y&ii©$g 
^^-©lifct5:SrJ: 1 9 3S@i-KihT't. A^o x M©!K^ 
40 mk&pjtf 5 r tSr^^fcUrft^ft^-r^c i"4*3 

©ig-&^^>4< i tlMk=^i:t5r k*®mt-r 
•51**31 1 i-IE«©«^a«i: bfct©T'fo 9, *7t, 

'>4< t t^k-^^^ Lfc. ^aft b< (4#f B 

(4 2 icaS^wmHS^ir Lfcfc©-t?$>5. 
[0 0 2 4] 4*5, K-fb-fej/'^A^wiMt^^©** 
*(4, g?«7c§if !7V h L4V^JS^©ik^aSr% 
so 3 a t% (E^-tyh) £A±*s»*U<» $fc(-»4 
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5 a t% (^-tyh) £Uh i 1" 3 r 

[0025] ituxE ufc j; 5 k, rmmtrnm. mxwm 

iMflWb#»i>fe**TflllHt*JiO***6 3 0nml: 
&i?&A9r*tf 2. 3 5«±T*fc3r ££#^£"^51* 

So 

[0 0 2 6] Sfc. «*«ISr«ffi/^-Vi:i-5«^, 
U WM*:«aS»V— A' KK (EMI) tttffli/^ 

»M9f2 S^*'^i'9 ; iWv"^^ s ^*W^-?) 0 - ft *JS 5 

Oft Kfflt t i"5 ^ 0 
[0 0 2 7] HU3zgLfcJ;5ic, **#«±k:^i-S» 

fc^iSr«»i:i-«BI**l, 2, 3, 44fcf±5(CfB 
[0 0 2 8] a^Sr^SW»fflw«®i:i"5 



(5) 

Aft) *>5 1/^7*^7 T'foS^i 

[0 0 2 9] -f*t)t>, a*qC7t*sv^-Ctt. ±«IBMk 

iSr«f«i-r5ai**'l, 2, 3, 4*fc»±6fclE«© 
tSSKiUtffli?*?, Sit, if*3S8^*5^-c 

2, 3, 4, 6 3^f± 7 fcUifc©"? 
[0 0 3 0] &<^T\ K«±fc^i"58WiffllSrKlt« 

20 i,\ ±#)®Mb^g£J8lff 1 0 n m&TKi'C&jft-t'fttf > 

m%knm^<D&mmt vx(Dmm^v^^m^.Mm^ 

• xa, ±.mmitmm<»mm* i o nmHTt Ltczb* 
wmt-tzmxmi . 2, 3. 6, 7*fcf±8fcHa«© 

[0 0 3 1] #^-Q\ *3681#e>tfu »b©Na§ 

k-tzmX^l, 2, 3, 6, 7, 8*fcfi9^IE«<D 

[0 0 3 2] **MI=«*>5fll«ll)ISr3taiai!ti: 
Lj8M««ii-5fcB:» TWSMbWJiSrlMb-t f -7^l- 

zm&istLmtmzxMtiLv, ^o, T«tts©n 

J¥Sr 2 5 n m~ 4 0nm, |g?i^JSIJi<DJB£ff£r 8 n m~ 
40 2 5 nm, ±fflittI©SS5:2 5 nm~4 5 nmt 

So 0 5(c, ft*JSl 1 (DSg^lc-SfcSWiBi©— CT© 
^*Sig^©^v7§r^:-r (13 5^©*^ A) » M5X 

ffl^7t*«Mfc«fo5«Jifflltt, ^biry«7A{c:^b= 
*7*SraSJP UfcT(MBMk»Ji (»*7c*Sr 7 -7/ ^ v h 
iU tP !7A(c=^-7*$r®^-miS-ei 5 a t%^APL 
fc^-a-^bW ©HSS:3 2nm, ffi^ffJRJS 
so l. 0 a t%, fi^SrO. 5 a t nmWk 
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1 2 nm, ■HbYJ'S^AKlBMfrfcy &te*X, 
*5 J; xm\\L^9 ^ Srig-S- Ufc 4 5£3R ©±«BMb*WB (& 

8. 5 a t%, J*X£3 a t %, ^^£0. 5a t 

%, affiw ^v 5 ^ a t ufc»&iMk«») omm* 3 9 n 

W-X\ ± V <> J»Z 8 . 5 a t%, *X£r3 a t%, 

>-&o. 5a t%, mn-O'^^j^h^ii.m^mtW) 

fcxmmmm (&Srl. Oa t%, ^SrO. 5 a t% 

* 3 4 nra, ffi^^»MJ?« 1 2 nm) ©SMfcSiH* 

[0033] nk^^x\ *&w%bn, *mm\z&ibz>m 

(EMI) fcjgfflUfc»&©. SJiJfclWKoV^-Ct*. 

n#Kfb«VKlT»jAb. **o, Tffi!)&ft;«J® 2 
5nm~40nm, «S^iHi©Sf ?r 8 n m~ 2 5 n 
m, ±«Kft§i©)I)P$' 25nm~40nmJ:t?ir 

WWev-zuK* (EMI) icJfiS^agJKti-sr £ 

* A (c mit - J-z? £ m& C fc-BMt* r ( tt3d5E** y - * 
* >-h h X^^i^'fc^W-tfJK-^tWIWS a t-%-- 

2 nm, ffi^?$J&S (&£l. Oat%, SSrO. 5 a 
t %^trifr&£) Olff?: 1 2 nm, SMfcir y 

L, -fey * AfC=;f7'£j!jW L &gT* 1 5 a t%*?S7JDLfc 
BMkto) d» * 5 ±.mmmm OlWS3 0nmitT 
<^5. JfctfccDfc«>|2]6«t , l-, ±3£bfc45E^<£>$? 

U -7^5:8. 5 a t%, *X£3 a t%, ^V&O. 

5a t%, mn^>^^^t\,tcm^mitm) \z.xm& 

(&£l. Oa t%, $E£rO. 5 a t %^tf^g- 
A) *t*»Lfc«SJBI (^BMfc*©«fftt#* 3 4 n 
m, I5^ai^©^ffi±l 2nm) C0#7ftgi®^(£>;/7 7 
£-£-:bit TRUTHS (@6 4i(D*i^D) „ 

[0 0 3 4] fcv^c, 

v-g VCDBSlkcDfcft) , 3 a t% (JWT- 



(6) 

(Dmm^v^^xhmmmzmmistzmMz&feLxn 

^t>L<(±^O^^r*^3 a t% OK^—feVh) « 
Tt Uri«rtii:t5»#*l , 2, 3,. 4, 5, 

6, 7, 8, 9, io, 1 1 sfciii 2\z.nrn.commm 

[0 0 3 5] &I^T*, !f*3Sl 4t-*5^T(i, ffifEff* 

m i a»e>H!#JS i 3 \cmm.(ommm^.o)mist^mx^^ 
^k#»s , m&mm& x xf±«mnmm zmikmm utc 

[0 0 3 6] 

SS« 1 fi. Si 0 2 (IMta^*) *s*ffifca- h $H 
«^5tt, .^y^y V^td-C, T«IWb*»Ji2» ft 

3 , *5 «t.tr±iwiMbttJB 4 ^ns^ae^igi t ft 

mmi fc*S'V^Tf±, Tfl!l®5'fk*&S 2 (DJKJ?Sr50nm, 
^ 3-e>JRP^.-15Qnmv^dbffllK<flS«»JB 4.©«W.W-8.75nm-- 
30- ■ t Ufco ~ " . " .". . ••" -~. — 

•■ [ o o 3 7 r ^xTiMmtmm^i^mib^r^ 

Oa t% (i^^— tyh) l-T, fflk-*-7&15a t 

66.7 a t% (I^-tyh) , ®tfk-fey ^ASr33.3a 

"C, IS^Ciffififefi, £898. 5 a t % 0GW-/«~fc>' 
h) , & 1.0a t% (JR^— fcV'h) , m 0.5a t% 

[0 0 3 8] ^^>-e, i 1 

(4, sxT<oMm-7n-tx\zxmmLit 0 -r^t>%, -xv 

[0039] ^/N's/^y y^lrtcxgf^ 5x i o 

so " -4P a i&ofcgpg-C-A r (T/W=^» ^f^*3j;^02 
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Sr0.35P a tc^gLfco :©if> #A#* C P<?50 

2 mm) itis *A^^ c t :, ©02%t?io% (09x.fi, & 

AAr^ lOOSCCMtcMU ^A0 2 £rlOSCCM©#] 

*zf) 9—¥v RcfljESrTODU RF Gi5J12£) ^ 
s/^ y ^^(CTS«10fcTftiJ^«^^»M2 =Sr^L 

[004 0] TJflllrfeJBgMb^ii 2 <DMf&t>mT Lfc© io 

«rt£J?£«5 X 1 0~ 4 P a *T'#W(Lfc 0 &<^-e, * 
^y^D^gfrttAr^^AU 0.4 
P a i 51f U ±.UMf&t LfclS-a-^ (ffi. 

» Z—Vv M-*EE«:BtflllU DC (ESft) 
y? y V^|CT^?t§£3£l^Lfc 0 
[004 1] ^*§I3 <DW,$LftW?-T UfcSPgT'^S*5 
il/^^co^A^ihL, y '^^mmPH^M^^ 

i5X10- 4 PaK'IKLfe. ifcVn?, Ar (T/W=f 

#*:fcJ:tf02 (S£i?t) ^^?:SAL, *^s/*-y 20 
>-^ySBrtW^^J3E?:0.35P a fcWSLit., droit, 
*A:#* t F<Z>02 (®f*) #'**£0.75% (0iJ*Lfi v >g 
AArj/^ 100SCCM{C>EtL, #A0 2 £r0. 75SCCM© 

mt-t y ^-yj/ M-sffi£f=p;!jpu dc (K 

8(E) y ^teT±^JRiMMMM)l4 5rff^ 

[0,0-4 ^l.*^ds^&dSK*ad^svj|Sci![k>©iP 

<DX~h*)\ *:<z>%%Mm±. *IW$.V>&& ( 400- 700 . 
nm) "C8 8%J^±tS5*t*-C*>9, £fc s ffiW&fcWfi 
fSO. 2 8 Q/Dtf&J&trL-C-ifcofco 
[0044] &<^T\ iiELfcSa^nt^TitfcWS 

■■fc^i?#fca*J«±fc3t«3ttt«fJ!B (rfS^ffli^* h) 
(^T90°C. 20#P^<D$&S£r : fi : ofc, 40 

[0045] #c^T\ Bff^^-'^^-v^Wi-^S^ffl^ 
>«ft&fTofc8L 7^*!IS** (*gMb#y?Al0 

[0 0 4 6] mmWk<o*-vfy>fK-\±. WB... 



Lfc) „ fcfc, =.yf-is T«8Mb*Wi 2 fist 5, 

[0047] ^y^^yik\zmm±mz%wM\^tz.'&, 

Tfr* y fJJS£$: (zKBMb* U!7Al fi»%) «rfl!t\ * 
flS^ttWJB^^-^^SWffllUfc. jifet^, £££ 180 

[0048] ^ms^n 1 xi# btitcmmm 5 »±» ^ „ <? 

V^BgOlM K^y^>-y** 5 /J^<WlX.fenT*5i9, 

prffii*ofc. *io(fi«i-r?#e>jx7h»ffiatEi 
srB»«aE«in:d»{t. ^iwom*»Ji» (v- 

filBMbftJI 2 ic J: a-h fi^fe h 

[0049] (nj£0«j 2 ) ±mmmm 1 1 m#t^ 

lfi«2H:«fc<5mffi»Kl»±, S i 0 2 (IMkS*) ^ 

ae«5f4, y >-y*«fetc-c, T 

«»I2> 185^^3 . *5J:tF±«iWb»Ji4Sr«| 

5c **lS«2fc*J^-Ctt, T«lWb*li.2©«| 

ff?r50nm. ^#M3©Wff5r 150nm, ±ffi||Kb«9JI 4 

[ 0-0 5-0 ] ■-rmmtvom 2 ^b-fe-y-e?-A-s:±*i-i 
: Lv^ft^mmm^&mz&frte^ 

LfctCT^Lt, ±18«l4li 1 ^b-Y 

^?2>,:»oJ:tJWb-try ^A*»6,/i5jB-e-iMt*i 

t% (J®^— »CT, ®E-fb'T>'v 5 ^ASr66.7a 
t% (®^— fe>-h) , IWb-t y ? A £33. 3 a t% 
(m^— f^h) tLfc. &^T% ^»J^3f±, ffi 

f i xim -& mm u it&&& x l t <d t% <b 

-g-&CDjfaj&»i, ^S98.5a t% (ff^-tyh) . & 
1.0a t% (H^'-tyh) . ^ 0.5a t% (M^^° 

[00 5 1 ] ^^T\ *3ett092H«fc5«ffiS«l 

■r, ^7^s«iot;fliijii. Kj»&asrtTo7t*,- 

^7^»t510Sr^^s/^ y v^grttclgAUfCo 
^J2T-ffl^fc^/^y<? y ^i/gfirtfiTkT^ftt-iiic 



ft ffi 2000-1 47540 (P2000-1 47540A) 



13 

1 0- 4 PatiLfcg;PgtAr^^AU 
y X^gtirt^ 0.4P a i45i5*tLfc, 
[0 0 5 2] y ^S»rtfclSAS*l,*:;tf?* 

[0 0 5 3] x/<y9 y V^ggrtrofl— IfBgrtSrStR 

8ft* (gfft-ty ^^*J<t^8ft-^^) ^-VyMc 
mBESrfUJPU RF ^^iCJi^iaTl 
SSftfeJi 2 Sr?f?rit bfc„ iHHtfcgl - SCMrt Sr»«10*sffl 
iH-fiBS, ±aE»fifci: Lfcffi-g-^: (ffi, ts£Xfm 
i'-yyhttEtBllPU DC (itffit) *'*s/*yv 

u dc (j£g(t) */<v9 y >--?Kx±mmtv>>m4Z: 

iMXArif^ 100SCCM&CMU #A0 2 7SCCM 
tU SHgBMrt^05O2 0.75 
% (^AAr#X 100SCCM(CML, iA0 2 #;*£:0. 75 

sccM<7?#l-g-) t Ltc Q *Kio~©j*Kf>, K^iortMiP 

• [o-o 5- 4 j- 2 xi# e> Hfc 3 sm^mmmn 

SUSfcOScft ( 400~ 700nm) X* 9 0 %£/,± t RSW^t* 

*>9, EflWSfctfilfi 0 . 2 7Q/Di«S:'efe 

[0055] (nmfiBj 3) in 7 t^-r i 5 *mmm 

3lC&t>Z>mM&fo7Ui, S i 0 2 (gEftJSMi) ^ s *ffi 
Kn- h£titcy—9JfyxmmO-t^?./<y9 v ^y 

<&mi4*mxmm$Lm m^<om^<9-^m 

tli, TftiJ8ftifelg72^ffSr32nm, ffi^fg!8i73<75J8lff 
Srl2nnu ifl^ftfe/f 74<£>J8£ff£39nm<!; Lfc„ 
[0 0 5 6] TfflMft^g72ti, gfftir y * A£±*ti: 

% (Jg^v*— ir>- IZX. 8ft-^^5rl5a t %ffim 

isfrbvxBf&^tc. ±«HMfc*Wi74f±» 8ft-r 
vv?^A*>«to58ft-fey <>j*frbtez>m-&mkyot u 

' t% "(JSC^— fe^h) Ct, BMfc-f Vv ! '>A$r66.7a 
t% (If^-tyH . 8ftir y ^^Sr33.3a t% 



(8) 

/4 

(JSH^— &>- tLt, &<^T\ ffi^*)8l73teu ffi 
(C&fc «t tfffi 5- l&fjP L fcffi&& X L ft h <D X\ ffi 
■&&(DmtfL\±. ffi98.5a t% f h) . & 

1.0a t% (JK?-/*— fc>"h) s A 0.5 a t% <JS«v< 

[00 5 7] #c^t\ *Hife0iJ 3 }c^t>5m®S«7i 

1 0" 4 P atdjgbfc^PgT'A r #*3riSAU 9 
[0 0 5 8] x*<i/9l)l>'9*$iUtoK.&A£*i1ttf9x 

#a5SXH^, T(B!l^«8ftfee72, ffi^^73, ±« 

[0 0 5 9] ^/^y^y ^ISItrtOJB— SBSrtSrStE 
80^iiigi-5^. JB-fflSrt»-K« L-fcifEM^i'l-g- 
8ftfe (8ft-t y !?A*5j:0«8ft=^) 9—tfv 
•EESrEPfllU RF (ii5JS&) *J<-y 9 l/sfkzXTM 

ii-T-SISx Lfcffi#^ (ffi, ^, fcitWR) 

v^^ixfci^ft-ty v-J*) 9—f y h(-mjESrTOP 
U DC (BSE) */<y*y ^£KT±«Hft*Wl74$r 

i^HgCMrtXttA r ^^ldDtt0 2 ^f^Sr^AL 

($AAr^ 100SCCM(CM ^A0 2 ^^.SrlOSCCM 

tu n=Mmft~-<oo2 x^nm^te 0.75 

% (i|AA r #X 100SCCM(C*J- iA0 2 ^^-5:0.75 
40 SCCMCD«"J-&) k Ltc 0 S«80^O$;|g| c P, S®80 

[0 0 6 0] ±5zfiU7cK^7°D-t^TWcWS 
tCT90 < C, 20ftfflvm.f&*ftott a 

io o 6 i] ik^^x\ ffife<D/<9—^&mirz>mytm7 
*h-^^9^m^\ m%mnKx%&wfmmK'*9 - 

so yB^^fiofet, T/w^y^^ (7k8ft*y^-^o. 
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[0062] #ci>'-c% mmm<n^y*f-i/y\^\-&. mm., 
[0063] ^-y^->-^m^mm±m^m»iL.tcm. 

T>vf> y ffglff (*iMb* fifi%) §r/Bi/\ 3t 

ejgS75Sr#7h. 
[00 6 4] #HJS0!l 3 -C'#£.ixfc«gJ«75(±, SHfl 

fc 0 Sfc, ***0i|3-e»6ixfcmiSli«7lSrialft*aE 

L It *S , 31 y ^ ^ $ Hi" L- fc TflWBMMWi 

[0 0 6 5] #HJfc0iJ 3 xmbtlK. 3 *«/&©«« l«75 
©3ttgii*»4, Plffi^WjSS ( 400~ 700nm) T' 8 0% 

U J- fri»§iI*M*>.«k** 7b-.-, »««ttfflE»4,2.. -.6-0/ 

• [ o o'6 err^-^^roll^^^ffc^'riiiiq u 
^noxhmtjt^^t^^o-ixiiti^o 

[0 0 6 7] 

[3§BJ©$)*] mi^Lfc m*<V&m OfltEUfcJ: 

S i 0 2 *4r»*U7t«Jc«**JRSr«fifcb-CV^fc. b « 
S i 02 S£IB^$B£i©«^tt;o s BV> 
S i 0 2 Ji.i:«^?fil.i:«)M^iMb»aMSA»e>* 

z>®mm<DMi&*&^t LT^fco *©#:#>, &*©m 

L7taJi«*»J*a» flM««ri3lr£©'-< 

^^omm^±cx^it„ so 



[0 0 6 8] U*»'5»c*5S9!©«a«tE«:, WHt&l? 

&r*Twwtftvsn*s nut* » 

Sii>f>©N a tg©T/lO& y ^JRraffi^^f^Wtfe^SrES 

—OS i 0 2 J§(Oj&f$ l *:^mt LTl->5o i"^t>*>*^ 
BilCitutf. g«±— CDS i 0 2 »©^J*4r^«i Ufc 

max xmnkwmtfi*- •yf-^yztixh Twmtvom « 

[0 0 6 9] 

[0fficDt5i^lft0J] 

[El l ] 35*W©K»&*-fWffi- 

[H3] Si+S!«***ISfll©«i©09S:grf»riBlttiW 
0. 

[121 7 ]-**»!©m«»E©te©ieift«OK«Sr*-t-»r 

[^^•©tft?^] 

i v - 71 mffiss 

2, 72 TffllBMt»Ji 
3 , 73 18*^^ 

4, 74 ±.mmmm 

■ 5 , 75 ^ilM 
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